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IHDHSTRIAL  ARTS 


Introduction 

The  Industrial  Arts  cluster  courses  are  designed  to  meet  the  needs  of 
students  who  wish  to  acquire  greater  depth  of  understanding  in  selected  industrial 
areas . 

Through  these  programs  students  are  able  to  work  in  an  environment  which 
is  conducive  to  challenging  intellect  and  talents  in  a  number  of  technical  and 
craft  areas.  Stu  ents  become  aware  of  the  interrelationship  and  the  dependency 
of  one  technology  upon  the  others.  They  have  the  opportunity  to  develop  broad 
concepts  of  the  principles  and  skills  required  in  the  various  occupations. 
Students  will  find  it  necessary  to  apply  many  of  the  skills  they  have  developed 
in  other  school  subjects  to  the  solution  of  practical  problems. 

This  course  can  contribute  greatly  to  achieving  the  objectives  of  second- 
ary education. 

General  Objectives 

Industrial  arts  is  a  part  of  general  education  and  as  such  instructors 
need  to  understand  the  objectives  of  the  Alberta  education  program. 

Functional  Objectives  of  the  Alberta  Secondary  Schools 

1.  Personal  Development 

2.  Growth  in  Family  Living 

3.  Growth  Toward  Competence  in  Citizenship 
h .  Occupational  Preparation 

03 J  CTIVS  OF  THE  SENIOR  HIGH  SCHOOL  INDUSTRIAL  ARTS  PROGRAM 

The  Industrial  Arts  program  helps  to  attain  the  functional  objectives  of 
Alberta  Secondary  School  Education  as  set  forth  above. 

Within  the  scope  of  these  .-.eneral  objectives  the  unique  contributions  made 
possible  through  Industrial  Arts  courses  are  summed  up  in  the  following  obj  ctives : 

Industrial  Arts  courses  will  provide  an  opportunity  for  students : 

1.  To  develop  an  understanding  of  related  technological  clusters  and  the 
interrelationship  of  the  technologies  x^ithin  the  cluster  areas. 
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2.  To  develop  an  understanding  of  the  applications  of  the  academic  disci- 
plines in  an  industrial  environment. 

3.  To  study  and  work  in  an  environment  which  stimulates  the  individual 
to  discover  and  develop  his  interests  and  talents. 

li.     To  develop  an  understanding  of  man's  changing  role  in  r.n  advancing 
industrialized  society. 

5>.  To  develop  sound  safety  attitudes  with  respect  for  safe  working  habits 
and  practices  in  the  use  of  tools,  equipment  and  materials. 

6.  To  develop  personal  and  social  responsibility. 

7.  To  develop  a  degree  of  skill  necessary  to  satisfactorily  perform  the 
operations  and  processes  required  by  the  curriculum. 

Definition  of  Terms 

1.  Multiple-activity  laboratory  -  a  laboratory  or  shop  where  three  or  more 
activities  are  in  progress  at  the  same  time. 

2.  Area  laboratory  -  a  laboratory  in  which  a  cl1,cter  area  is  taught,  e.g. 
Electronics  10,  20,  30  itfould  be  taught  in  an  electornics  laboratory^  mat- 
erials in  a  materials  laboratory. 

3.  Cluster  -  or  cluster  area  -  the  technologies  and  crafts  that  are  closely 
related  are  grouped  in  clusters .  Four  main  clusters  have  been  developed 

in  the  Alberta  Senior  High  School  Program. 

Electronics  -  made  up  of  electricity,  electronics,  computer 

Materials  -  Wood,  metal,  plastics,  craft  materials 

Graphic  Communications  -  drafting,  photography,  printing,  duplicating 

Power  Mechanics  -  Power  sources,  power  transmission 

It.  Course  Unit  -  a  unit  consists  of  from  9-10  weeks  of  work  in  a  specific 
area.  In  all  the  Industrial  Arts  courses  of  both  the  General  and  the 
Cluster  areas  there  are  four  units  of  work  each  year. 

Description  of  The  Program 

The  cluster  programs  each  consist  of  four  units  of  work.  These  units  are 
made  up  of  content  that  is  related  or  shows  the  interrelationship  between  the 
various  crafts  and  technologies. 
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The  emphasis  in  each  course  is  on  understanding  the  underlying  principles 
involved,  how  they  are  put  into  practical  use  and  how  controlled.   In  addition 
the  proper  use  of  materials,  tools  and  equipment  is  stressed  in  areas  where  these 
apply. 

Scope 

The   Industrial  Arts  Cluster  courses  10,   20  and  30  are  a  series   of  four-five 
credit  courses.     Each  cluster  develops  sequential  material  in  the  following 
order : 

(next  page) 
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Laboratory  Organization  and  Equipment 

One  laboratory  per  cluster  is  to  be  planned  and  equipped  to  handle  the 
program.  In  some  cases  where  a  double  or  triple  facility  has  been  provided 
certain  of  the  cluster  courses  may  be  taught. 

The  laboratory  should  be  organized  so  that  the  various  activities  that 
comprise  the  course  can  be  efficiently  taught.  The  multiple -activity  organiza- 
tion is  recommended  in  the  courses  that  lend  themselves  to  this  system,  e.g., 
Materials,  Graphic  Communications. 

Transition 

The  industrial  arts  cluster  courses  -will  replace  all  the  present  unit  shop 
courses.  Special  allowances  will  be  made  during  the  transition  period  (to  1970). 
The  Supervisor  of  Industrial  Arts,  Department  of  Education,  must  be  notified 
of  deviations  from  the  standard  program  or  credits  may  be  withheld. 


Adminis  trat ion 

1.  Time  -  Each  of  these  courses  may  be  offered  for  four  -  five  credits, 

The  number  of  minutes  required  per  credit  should  conform  with  the  regulations 
described  in  the  Senior  High  School  Handbook. 

2.  Scheduling  -  Industrial  Arts  courses  can  be  satisfactorily  taught  in 
blocks  of  time  from  3>0  to  200  minutes.  Double  period  blocks  twice  a  week 
have  proven  very  satisfactory. 

3.  Class  Size  -  A  maximum  class  size  of  twenty  is  suggested.  When  student 
numbers  ^o  beyond  that,  student  and  teacher  efficiency  is  seriously  hamp- 
ered because  of  insufficient  space  and  equipment.  Industrial  arts  labora- 
tories in  this  province  are  not  planned  to  cope  with  numbers  larger  than 
twenty. 

U.  Records  -  Every  instructor  s\  ]   iceep  the  following  records: 

(a)  Enrolment  and  attendance 

(b)  Daily  lesson  plan 

(c)  Yearly  plan 

(d)  Record  of  student  achievement 

(^)  Inventory  of  equipment  and  supplies. 

It  is  recommended  that  the  recordd  be  kept  in  a  simple,  efficient  manner. 
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5>.  Student  Evaluation  -  Evaluation  must  be  based  on  what  the  student  has 
learned  " know" ,  and  what  he  has  done  "do" .  The  following  is  a  suggested 
criteria  for  grading  students. 

Related  Theory  -  tests,  written  exercises,  reports 
("Know"  Column) 

Activity  -  projects  experiments,  operations  performed 
("Do"  Column) 

Safety  Program 

Every  shop  must  have  an  effective  safety  program.  This  does  not  mean  that  the 
promulgation  of  a  set  of  rules  and  regulations  will  satisfy  this  end.  Students 
must  be  taught  in  each  and  every  subject  studied  within  the  industrial  arts 
framework,  the  "hows  and  whys"  ihherent  in  the  safety  program.  It  is  the  res- 
ponsibility of  the  instructor  to  suppl  continuous  and  vigilant  supervision  and 
to  ensure  that  all  students  engage  in  only  safe  shop  practices.  A  good  safety 
program  would  include : 

1.  Regular  and  thorough  instruction  and  revision. 

2.  Constant  vigilance. 

3.  Checking  and  evaluation  of  student  safety  habits  by  the  instructor, 
h.  Complete  first  aid  equipment  kept  in  first-class  condition. 

5.  Non-skid  paint  and  clearly  marked  working  areas  around  all  machinery. 

6.  Proper  clothing  with  particular  attention  to  eye  protection. 

7.  Machines  and  tools  in  good  working  condition. 

8.  Routine  reporting  of  all  accidents. 

9.  Good  housekeeping. 

The  following  is  a  sample  of  safety  regulations  which  the  instructor  might 
be  expected  to  enforce: 

1«  No  power  machines  shall  be  used  by  any  student  before  specific  instruc- 
tion has  been  given  with  regard  to  safe  operation  and  safety  precautions. 

2.  No  power  machine  shall  be  used  while  the  instructor  is  absent  from  the 
shop. 

3.  No  machine  shall  be  used  by  any  student  unless  adequately  gaarded. 

h.  Approved  eye  protection  must  be  worn  for  certain  operations. 

Note:  A  good  safety  slogan  which  should  be  put  into  practice  at  all 
times  -  a  place  for  everything  and  everything  in  its  place. 
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There  a  e  five  basic  steps  in  safety  education: 

1.  bet,  a.  good  safety  exam. pie  for  student. 

2.  Instruct  each  student  thoroughly  in  the  safety  precautions  of  his 
job. 

3.  Keep  all  tools  sharp  and  in  food  condition. 

U.   Keep  all  safety  devices  in  proper  use. 

$.     Follow  up  safety  instructions  constantly.  The  shop  will  be  as  safe 
as  the  instructor  makes  it. 

Dress  and  deportment  play  an  important  part  in  the  operation  of  a  safe 
shop  program.  Students  and  instructor  should  be  neatly  dressed  at  aj.1  times 
and  the  instructor  should  take  care  to  ensure  that  no  loose  and  dangerous  cloth- 
ing is  worn.  Safety  aprons }   goggles ,   gloves,  should  be  used  wherever  necessary. 

It  should  be  pointed  cut  that,  failure  to  comply  with  everyrer.scr.'udle  safety 
prcautio:.,  may  jeopardize  the  instructor's  posi+ion  in  any  claim  for  compensation, 
.-ach  school  should  receive  t,he  excellent  publications  and  bulletins  dealing  with 
accioent  prevention  and  safety  procedures  distributed  by  the  'Jorkmen's  Compensa- 
tio.  2oard. 

i'lote  i         Accidents  must  be  promptly  reported  to  some  senior  school 

authority.   If  no  otner  person  is  designated,  this  authority  is 
the  Princioal, 
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Introduction 


The  approach  to  teaching  electronics  in  the  industrial  arts  courses  is  to 
develop  broad  concepts  of: 

-  first  the  total  system 

-  second  the  units  that  comprise  the  system 

-  third  the  components  that  make  up  the  units 

-  fourth  the  physical  laws  that  are  operative  in  the  function  of  the  whole  system. 

F   example,  a  student  wou}.d  start  the  course  by  learning  about  safety 
precautions  both  for  personal  reasons  and  prot-  tion  of  instruments,  symbols 
and  schematics  and  the  basic  uses  of  the  common  instruments. 

Having  had  this  preliminary  experience  he  wouxa  stvdy  one  of  the  systems . 
Through  measurement  and  testing  he  will  discover  what  happens  to  the  signal  as 
it  passes  through  the  system.  Hext  the  system  is  broken  into  basic  units  and 
these  are  studied  individually  e.g.  power  supply.  Finally  he  identifies  and 
studies  the  function  and  physical  laws  of  the  components  e.g.  resistors,  cap- 
acitors ,  inductors 

In  the  first  year  of  the  program  about  two  thirds  of  the  time  should  be 
spent  on  studying  various  sj^s terns.   In  the  second  year  the  emphasis  is  placed 
on  the  units  that  comprise  the  systems  and  in  the  third  year  components  and 
the  physical  la  is  "re  concentrate   pon. 

Parallel  to  the  development  of  the  electronics  program  the  teacher  should 
be  aware  of  the  interrelationships  chat  exist  amorg  th\  v  its  of  each  ^luster 
and  also  between  the  clusters  such  as  electronics  and  power  nechaii'cs  e.g. 
telemetering  and  industrial  control 


Objectives 

1.  To  teach  the  correct  1  e  f  common  and  special  ins L ruments  and  the 
principles  involved. 

2.  To  familiarize  students  with  some  of  the  basic  electronic  circuits  and 
their  applications . 

3.  To  familiarize  students  with  the  basic  principles  and  fundamentals  of 
radio  and  television  communications  and  computer  systems. 


Time  Distribution 
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Systems 

Systems 
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Components 


Record  player 
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!  Computer 
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j  Video 
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•  Elect      Control 


Resistors 
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\    Variations  in  Units 


e.g.  voltage  amp. 
R.F.  amp. 


Physical         j 
Pri  ciples 


Characteristics,   graphs 
mathematical  relationships       Ohm's   La 
Verbal  explanations  -  e.g.  back  e.m.f . 
Physical  construction  -  symbols 


-     9     - 


IITDUSTRTmL  arts,  electronics 
Unit  1       j3asic  Electricity  -  Electronics 


Course  Content 


What  the  student  should  be  able  to: 
DO 


1. 


2. 


3. 


Filns 
Demonstrations 


Measurement 

-  Voltage 

-  Res: stance 

-  Current 


Identify  blocks 
liec.'.sure  voltage 

-  input  signal 

-  output  signal 


KNOW 

1.  General  Information 

-  Safety 

-  Symbols 

-  Schematics 

2.  Instrument  "-.  e 

-  V. O.M. 

-  V.T.V.M. 

-  Osc'lloscope 

-  Ammeter 

-  Voltmeter 

-  Signal  Generator 

3.  (<n)  Study  -i  minimum  of  two  systems 

from  the  following 
Record  player 

-  T.R.F. 

-  Super he t 

-  Computer 

(b)   Overview  of  system 

•  Identification  of   its 

-  Input  -  class: fie  ti  n  A-i   o  R.F, 

-  w  ..ve  _orm  -  size 

-  Oi  tp' t  -  classification 

-  wave  form  -  size 


Unit  2   Systems  Study 


h.   Identify  blocks 
Measure  voltage 

-  input  signal 

-  output  signal 


h.   Study  a  minimum  of  three  of  the  follow- 
ing systems  (do  not  repeat  those  studied 
in  Unit  l) 

-  Record  player 

-  T.R.F. 

-  Superhet 
Computer 

-  Transmitter 
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u. 


5. 


Study  function  and  operating  5« 
principles  of  each  unit. 


(Cont.) 

-  Transistor 

-  Video 

-  F.M. 

-  Electronic   control 

(use  same  overviexo  as  under  3   (b)) 

The  basic  princlpl  s  of  operation  of 
the  following  units  from  the  systems 
studied  above 

-  PoTier  supply 

-  Amplifier 

-  Oscillator 


Unit  3   Units  of  a  System 


6.   Assemble,  test  and  compare 
units  (bread  boarding). 


6.   Variations  of  the  units 

(a)  Power  supplies 

-  Half  wave 

-  Full  wave  bridge 

(b)  Amplifier 

-  Audio  -Frequency 

-  Voltage  and  power 

-  Radio  Frequency 

(c)  Oscillator 

-  Armstrong 

-  Hartley 


Unit  I4  Components  of  a  System 


7.   (a)  Measure  and  compare  coded  7. 
values  with  measured 
values 

(b)  Identify  and  compare 
characteristics 

(c)  Construction  and  produc- 
tion of  components 


Components 

(a)  Resistors 

(b)  Capacitors 

(c)  Inductors 

(d)  Transformers 

(e)  Tubes 

(f)  Transistors 


16  MM  Films 


The  Vacuum  Tube   in  Radio 

T   -  307  Audio  Visual  Aids  Branch 


The  Matic  in  Television  Tubes 
DeVrv  Technical   Institute 


Radio  Receivers 

T-839  Audio  Visual  Aids  Branch 

Television -Land   of  New  Frontiers 
DeVry  Technical   Institute 


America's  Rising  New  Giant 
DeVry  Technical  Institute 
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T]LXTRC'-TInS   20 


Un"t  1       Systems   Review 


Course  Content 


■J hat  the  student  should  be   able  to. 
DO 


1. 


2. 


3. 


h. 


KNOW 


Use  instruments  to  measure 

-  voltage 

-  current 

-  resistance 

Test  input  and  output  of 
the  '  s  em 


1.   Review  of  instrument  use 


2.   ^eview  systems  studied  m  lectronics 
10  and  study  an  additional  two  systems 
from  those  outlined  in  Unit  2  Electronics  10 


Unit  2  and  3   Study  of  Units  in  a  System 
Assemble  and  test  types 


3.   Study  the  follow "ng  units  in  depth 

(a)  Power  Supply 

-  Types 

-  Function  and  analysis 

-  Principles  of  operation 

-  Applications 

(b)  Amplifiers 

-  Types 

-  Aii  i  c t  i  ons   and  a  na  lu  s  is 

-  Principles   of  oper   f    n 

-  Application 

(c)  Oscillators 

-  Types 

-  Functions  and  analyses 

-  Principles  of  operation 

-  Applications 


Unit  l\       Component  Study 


Study  the   f ollowing  h . 

(°)     Ohm's   Law  as   it  applies 
to  A.C.    and  B.C.    circuits 

(b)  Capacitance   in  A.D.    - 
D.C.    circuits 

(c)  Inductance   in  D.C.    - 
A.D      circuits 


Physical  and  m: uhemotical  principles 
of 

-  Components 

-  Resistors 

-  Capacitors 
Inductors 

-  Transformers 

-  Tubes 

-  Transistors 


i^   .. 
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EI/"HTRCi'TICS  30 
Unit  1       Computer  Systems 


Course  Content 


if/hat  the  student  should  be  able  to; 
DO 


KNOW 


1.   Analyse  computer  systems  to   1.   Study  the  computer  system 
determine  input  and  output 

2.   Function  of  units 

Unit  2   Industrial  Controls 


3.   Calibrate  a  voltmeter  to 
measure 

-  R.P.M. 

-  Airpressure 

-  Wirxl  speed 


3.        Telemeter inr-  and  "  .    ote   control 


Uv  xt  ["   and  h        'q      ial  Study 


Refere1    es  to  be  sel^  rtt   . 


h.       Stu  ent  research  and  cievelopment 
of  special  interest  area 

-  F.H., 

-  Video 

C ompuLer 

-  Indi  istr    -1  contrc  1 


-     ip     - 


DATE  DUE  SLIP 

F25S 

n/i 

TK  7817  A3H1966 

ALBERTA  DEPT  OF  EDUCATION 
SENIOR  HIGH  SCHOOL  CURRICULUM 
GUIDE  FOR  ELECTRONICS  10  20 
398H0972  CURR  HIST 


*0000  1  7  7M  5696* 


TK  7817  A34  1966 

Alberta.  Dept .  of  Education. 

Senior  high  school  curriculum 
guide  for  electronics  10,  20, 
39840972  CURR  HIST 


CURRICULl 


For  Reference 


NOT  TO  BE  TAKEN  FROM  THIS  ROOM 


